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Abstract (Basic) : US 20010019782 Al 

• NOVELTY - A light-emitting material comprises an orthometalated 
iridium complex compound or. its tautomer. . 

DETAILED DESCRIPTION- - A light-emitting material comprises an 
orthometalated iridium complex compound having a partial structure of 
formulas (I) to (X), (XXI), and (XXII), or its tautomer. 
(CO)Ir (V); 
(NC)Ir (VI); 
ql, q2=0-4; 

Zll, Z12, Z21, Z22=nonmetallic atom group forming 5-6 membered ring 
with a carbon and/or nitrogen; 
Lnl=divalent group; 
Yl, Y2=N or C; 

bl, b2=single or double bond; 

X201, X202, X203, X204=N or C-R to form a N-containing heteroaryl 
6-membered ring with -C=N-; 

Z201, Z301, Z401=atomic group which forms an aryl or heteroaryl 
ring; 

Zl=atomic group which forms a heteroaryl ring; 
R=H. . 
. The sum of ql and q2 is at leastl/ and X201, X202, X203,. and/or 
X204 is a nitrogen. 

INDEPENDENT CLAIMS are also included for: 

(A) a compound of formulas (XXIII) or (XXIV); and 

(B) an organic light-emitting device comprising compound layers 
containing the light-emitting layer formed interposed between a pair of 
electrodes. 

R13, R14, R15=H; 

ml=0-4; 

m2=0-6; 

Z2=atomic group which forms aryl or heteroaryl ring; 

Z3=atomic group which forms a nitrogen-containing heteroaryl ring; 

nl=l-3. 

USE - The material is used for forming a light-emitting device 
which is useful in display device, display, backlight, 

electrophotography, illuminating light source, recording light source, 
exposure light source, reading light source, sign, or advertising 
display and interior. It is also useful for medical use or as 
fluorescent brightening agent, photographic material, 



ultraviolet-absorbing material, laser dye, color filter dye, or color 
conversion filter. 

ADVANTAGE - The material is capable of converting electric energy 
to light, and produces light-emitting device having good light-emitting 
properties . 

pp; 37 DwgNo 0/0 
Technology Focus : 

TECHNOLOGY FOCUS - IMAGING AND COMMUNICATION - Preferred Material: 
The light-emitting material is formed by a coating process. The device 
has an external quantum efficiency of at least 5%, and lambdamax of 
light emitting of at least 590 nm. 

ORGANIC CHEMISTRY - Preferred Component: The quinoline derivative 
ligand is formed by at least 4 rings . 
Title Terms: LIGHT; EMIT; MATERIAL; FORMING; LIGHT; EMIT; DEVICE; USEFUL; 

DISPLAY; DEVICE; COMPRISE; IRIDIUM; COMPLEX; COMPOUND; TAUTOMER 
Derwent Class: E12; G08; L03; Ull; X26 
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C07D-231/12; C07D-237/12; C07D-241/12; C07D-241/16; C07D-247/00; 
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File Segment: CPI ; EPI 

Manual Codes (CPI/A-N) : E05-N; G04-A; G06-F06; G06-F07; G06-G18; L03-C04A; 
L03-D01D 

.Manual Codes (EPI/S-X) : U11-A15; X26-J 
Chemical Fragment Codes (M3) : 

*01* A677 A910 F012 F013 F019 F211 F431 Ml M116 M280' M320 M411 M510 M522 
M530 M540 M781 M904 M905 Q344 Q454 RA56XU-K RA56XU-U 

*02* A677 A910 D021 EL60 M280 M320 M411 M511 M520 M530 M540 M78i M904 
M905 Q344 Q454 RA56XV-K RA56XV-U 03524 

*03* A677 A910 D012 D621 G011 G100 Ml M113 M280 M320 M411 M511 M520 M531 
M540 M781 M904 M905 Q344 Q454 RA56XW-K RA56XW-U 03524 

*04* A677 A910 F012 F013 F014 F015 F016 F431 G011 G014 G015 G017 G018 

G100 Ml M113 M280 M320 M411 M510 M521 M531 M540 M781 M904 M905 Q344 
Q454 0047-21301-K 0047-21301-U 03524 

*05* A677 A910 F010 F012 F013 F014 F015 F016 F020 F431 F530 F541 F551 
F580 F590 G001 G002 G011 G012 G013 G020 G021 G022 G029 G040 G100 
G221 Ml M113 M115 M116 M280 M320 M411 M510 M521 M522 M530 M531 M540 
M781 M904 M905 Q344 Q454 0047-21302-K 0047-21302-U 03524 00160 00177 
00178 00210 00211 00212 41247 

*06* A677 A910 D010 D020 D040 F010 F020 G001 G002 G011 G012 G013 G020 

G021 G022 G029 G040 G100 G221 Ml M113 M115 M116 M280 M320 M411 M511 
M520 M521 M530 M531 M540 M781 M904 M905 Q344 Q454 0047-21303-K 
0047-21303-U 03524 00160 00177 00178 00210 00211 00212 41247 

*07* A677 A910 D012 D621 F010 F020 G001 G002 G011 G012 G013 G020 G021 

G022 G029 G040 G100 G221 Ml M113 M115 M116 M280 M320 M411 M511 M520 . 
M521 M530 M531 M540 M781 M904 M905 Q344 Q454 0047-21304-K 
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*09* A677 A923 A960 D012 D013 D014 D019 D021 D022 D023 D024 D025 D029 
D621 D699 G011 G014 G015 G017 G018 G019 G100 M113 M119 M121 M144 
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M904 M905 Q344 Q454 0047-21306-K 0047-21306-U 03524 00160 00177 
00178 00210 00211 00212 41247 

*10* A677 A923 D012 D013 D014 D019 D021 D022 D023 D024 D025 D029 D621 

D699 F010 F019 F020 F029 G011 G014 G015 G017 G018 G019 G100 Ml M113 
M116 M119 M121 M123 M126 M129 M144 M280 M320 M411 M511 M512 M513 
M520 M522 M523 M531 M532 M533 M540 M781 M904 M905 Q344 Q454 
0047-21307-K 0047-21307-U 03524 00160 00177 00178 00210 00211 00212 
41247 

Ring Index Numbers: ; 03524; 00160; 00177; 00178; 00210; 00211; 00212; 
41247 

Specific Compound Numbers: RA56XU-K; RA56XU-U; RA56XV-K; RA56XV-U; RA56XW-K 



; RA56XW-U 
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7x~^>^'75>'l^»«J. 7y-/W7S^I 

f*. 757sm^3yg|#^ xf-y^7yh7-by 

Xf-y;1.75>-(fcm 
•fk^ ^7-ryy^fc^ ^'jy^yM^i. 
^y (N-t*^^NV-;P) i3i»«c. 7«yy^ 
t^jt, -?-5f7xy^y^-7-. --Ky^7x>-^)3P 

nm-5/ini<?3®fflofc<r)*iSfiL<. <t0itF3;L<{i 
Bnm-l/xm-C'*'). f5(C0£ t<« I 0 nm-5 0 
OnmX'&Z. jEfl^Al. jEfLf^iSJH±±^L^« 

<r> i mt tz\t2WXkfre>%&£tLmmkX'b ot t, £ v% 

t'*>oTt J:^. IRl&AJI. 2E?Lt&jSiiO}gfil7Jftk 
>-3-hft. *^Xhft. r-f •y73-Kft^rk') % 

<m£, ®&fiLttt&£%mKiiftm-&zb&x' 

®&&#t:lXttMUf, .-Kyigft;t'-;i-. ^y^r 
-X*-h. X9X+W^ K9X*)V*9>/9\'- 

^yyfvM^yw-K Jiryxx-f^ ^yx 



(2! 

47 

D (N-ex^M^/-*) . ^^bfc^aig. 7>>- 

X. »gt'x/k ABSSMI; #y?l/*y % 

ttfflS, ^ftW'-tf'Jxxr/HfilM, TVMf K8Hi. x** 

[01051 «7-»2UItf>tt£Ki. BUB*' 

*>HS?*ixA-f BHM»6 

i/ttvYWm. 5 KM**. 7;ktPx 

yr^^>fw*. ^f-y^e9^*>sw*, *7 
*^^7^ay7-y, ^y-/^f/-)\^?<y 

m. ^mminwmmmfczix&itVTm^ 20 
s» 1 n m~ 5 u. m<r>mm<r>i><?>i)mz i< , i 0 

#£L<ti5nm~lxtm-ei>9. 5K#*L«il0 
nrn-500nmtAS. « J HHSHiJ: 

[0106] m®<F>mt Lxumsmmmnm 

In, Sn, Pb.Au.Cu. Ag, Al.Ti.'N 
it?tf)&R. MgO.-SIO, SiOi. AltCb. G 
e<X NiO'. CaO. BaO, FezOa. Y1O3, T 
iOjIf^lSK^ MgF Iv Li A J F 3 , C 40 
aFj^0^li7'yfl:ife. *yx^>\ *yrnfcV 
V. *>.W7M*?'J1/-K iKU-f 5h\ #•»«»]✓ 
7\ #yf-b77/M-nx*wv. #y?ooby7A' 

a h y 7WDifUy t y';noy7Wn2fl/y 
f h77;^ox^lxyt^<fc(,i 
Won*/-?-* y T 

0. lXJaT^BWWHM»* I W , ^&. ftWI^» 50 



) #$200 1-247859 
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X^C-y * y £J5tt*A-. y ? y MBE 

4*y7l'—7-4>'?&) . 7*5X-7CVDa. f 
-CVDffi. S»CVD&, ^y-^CVD^. 3— f 

[0107] 
[0108]it«M?»l 

iK'J (N-h'X;^/W^/-/l') 40mg. PBD<2 
-(4-h'7z-W-5-{4-t-7*f^7x-M- 

1.3. 4-jW*y7»/-*> i2mg, -tc^a 

lmg^y?nnx?y2. 5m 1 fc»l*U m>L*z 
mLk£XVy?-hl,tc; (1 5 00rpm, 20 se 
c ) . *««<7)SiJPI± 9 8 n mT*-»fc. #«bTB8Uifc: 
rtf-~y?Ut'?*7 <^ffia*<4mmx5mmi; 

= 10 : l2:5 0nmft^Uv:f^ I85 0nm$-j&£ 
LJt. *f8f-^-*SV-X^x>-xx y h2400 

hrn vtt^SISH-B m - 8 . ?&mft£:& 
t&7* h-?X&mA*.? hJUY1-7>( if-PMA- 1 
l$ffl^TaaSUv:. ^WjiSm. ^ttOAmax = 5 0 
0 nm<^fe%3K*i#*>ft^. 10 0c d/mM+j^T 

o^ft^iR^$-»ajL/itc:^ 0. l%Th->t:. 

[0109] 
[it38] 




[0.1.1 oimmi 

jt«wi«Mfc^*Ao#*9t ( 1 - 1 ) *m\ m 

mitmb&Hmit:. ^Amax = 510n 
m <r>^7)^jtif^ti. 10 0c d/m>fti2tC^1> 
ISift^JR^tt2. 9%T*o^. SsgTl^fStfeSL^ 

ltmi<Ofc&foA<DWb*)lz ( 1 - 2) Srfflv\ lh« 
^li:Rl«t^^SlL^. MOAmax = 5 1 On 

[0 11 l]H^W3 

lt«Wliofl:^tiAco§^0(c: (1-3) Zf&K lt« 

Wltliltt^^f^lL^. ^t05Amax = 590n 



49 

ms««i4 

m i t HftCjmaU:. ftfcOA m a x= 5 .1 0 n 
[01 12] 3SSS095 

It8#4 1 ^b^JA«O#^0 (.1-20) m\K it 
Wfi 1 fc IWfcSlHFfMtCfc. &3&OA m a x = 5 4 7 

0tssfli6 

iti^loft-^A^SfcOfc: (1-24) *JBv», It 
1 mm&FHffi\,tz. mt<T)\ ra a x - 5 3 0 
nm<^)»fi^38*^»Wl*. 3MT1 "MBftSLfc** 

1 0.1 1 3] 3116047 

JtlWWt^AOtfcOfc (1-25) £ffiv\ it 
ISM 1 fc PWKcjtfFfWtLfc. »**>A ma x - 5 6 4 

3S5&W8 

JHSM 1 «Xfc&WAtf>»bi) fc (1-36) £JBv>. it 
tHfl 1 & B*fc*=W*U:. %«<0A m a x - 5 2 0 

[01 143186049 

Jtflffil 1 <r>ik&VsiAcD®b •) ( 1-4 l ) *«v\ it 
Wl fcHWatfFfWW:. TOraax=51 3 
n nafltfi0ft%P|9fcfU 10 0c d/m'ttSSTOft 
•IfJWIi 5 . l XX'fo^fi. WMT 1 i^fStfifeS Lfc 

HJtWio .... • , 

mm i <^fcd*A«»bi) c ( i -4 2 ) mw tt 

ISWifcl^fcSSTftSU:. fS#tf>Amax = 5 3 5 

[on snotm i 

it4S04 1 <0ft** kvmh ") K ( 1 - 4 4 ) * fflV\ it 
ttm fcRWcatiHMLfc. &*<OAmax = 5 3 2 
nm <&«fi0»)|&W»i>>*ifc. nm«muri& 

mmiemm^mMK < 1 -4 6 > *jhh. jt 

[0116] HJfiCT 1 3 

IttW! 1 nfc&fa&mb") tz (1-65) «rffll\ it 
*«H 1 fc mmzmi^mik . TOmax=578 
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(26) #|PI2001-247859 
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nm mme&iwMhte. s^Ti^fustSL 

tZ&y-IXiti M4B1Br*Srfr->fc. 
§SfS04l4 

itSS04 1 <Ofca*A<0»h "9 ( 1 - 6 6 ) m\>\ Jt 
KMlfcHtMcSfFfMILfc. 2Bt<DAmax = 6 2 5 
nm a$9C^ft£tfff6ft&. SSBTlBflSRSL 

[01171WW15 

ftfrLfc 1 TO«**aH«fcA*U a-NPD 
(N, N' -^x-^-N, N* -J>(a— *-7* 
/H -^yyy» *4 0nra*ttU ZVl&IMk 
B. 1-4 6) 5: (10:1)OJ» 

t- 24 nm £gfc£U £<0±fc. ft-^C * 2 4 n m 

mix. wm®±iw--y7Lti-?A7 (fttt 

Sil^4mmX5mmt^A?) " M«U 
gf*rC'7;/*i"/»A : fg= 1 0 : 1 £ 2 5 0 n m^M# 

KfflfclL JBKStffclft*, fcJfcDA max = 567n 
mOltfiJtJlMftft.. : .Mtt?i« 13. 6% ( 1 

[0118] 
[ft39] 



20 



30 








CM, 



[0119]ft»P4l6 

40 mitz i TomztmmmtJh.. «-npd 

(N, N' -j/7x-/V-N. N' (a— 
)V) -OiSity) £4 0nmj&£U ZOtlZ^ftW 
€^(1-4 2) £ 2 0nm &MtU C»± 

-V/L^VX7 (?BfclfijMaMmmX5mmi:3:6~7 

0 : li2 5 0nm^«»tfc». &2 5 0nm£i£« 

SBfcT) A max = 535n m^ji&Bfca^fU 
50 US.'mmS. l%(120cd./ra^)t*o/c. 



(27) 



001-247859 



51 

(0120110*0117 

tf'J (N-t'-/k$vW\*y-/l-) 40mg, PBD(2 
- (4 - 1'7 x-/P) - 5 - (4 - t --f+)V7 x~l\>) - 
1.3. 4-**-nST*f-Jl) 12mg. #?&l5Ht£ 
&U--49) lmgS-y?aox^y2. 5mltC 
8«?U ^Uc^RJttcxeyn-hUc (1500 
rprn. 2 0 s e c ) . Wtllf5RJ?li9 8 

onm«*u:. mm®±w-->yuc-?x? 

$x*A£5 0 0nm£363iU;. fi&J&fffcEUit 
iHcWtin imZttmSk, m.nk max=580n 
m<08fe&5fc#'4^*u fl-gS^B^ 4. 2% ( 1 0 
0 0cd/m2|$) X'fo-ot:. 

to i 21 imms 

Baytron P (PEDOT-PSSjgft (#L/X 

-MdOOOrpra, 30sec). 1 5 0X:tC-C 
1. 5^rfS. jlSSatU:. mm<?>mtt7 0nm? 
fcofc. fOxttf!) (N-t'x;^;U/'vy-/V) 4 0 



52 



ntg % PBD (2-<4-t'7xX;P)-5-(4-t- 

T^/K^xX/M-l. 3. 4-^df-r^ry-^) 1 

2m.g. *3KJHb#8j ( 1 -4 2) lrag^^DD 
x*y2. 5m l KSfSU ^t^S«Lhtxt:yn 
-hU: ( 1 500 rpm, 2 0 s e c ) . tSGWaff) 

Ur?A? (?&«S#4mmx5minfc:$:£vX7) 

s-issu m$mmi*iTvr*-s+r2* «= 1 o : 1 «• 

2 5 0 nm&3SfcL*:«. «2 5 0 nmtH»tfc. fi 

io ^M&iELmizmtm^timm. mcox 

max = 540n mCOlZmS&tmhtl, mSkFM 
m 6.2% ( 2 0 0 0 c d/mm) H&K, 
*&W^£^#EL^£fl^- fM5L£fc.r6, 
S^<0»3tefe^^rtl»ffi»$EL*^$-^j?-C§, WA 

[0122] 

20 mm&x-t>*). *tz. &«<r>m&z&tz>mm. 









(51)Int.C1.7 .Kf 


F I 




C 0 7 D 213/28 


C 0 7 D 213/28 




213/68 


213/68 




213/84 


213/84 




217/02 


217/02 




221/10 


221/10 




.231/42 .... 


231/12 


C 


237/12 


237/12 




241/16 


241/16 




263/56. 


263/56 




409/04 ' 


' 409/04 




471/04 1 1 2 


471/04 


1 12T 


H0 5B 33/14 


H0 5B 33/14 


B 


// C 0 7 F 15/00 


C07F 15/00 


E 



r-73-P <##) 
4C065 
4H050 



mr&m m -e 



Ff-M&%) 3K007 AB03 CA01 CBOl DA02 DB03 
EBOO FA01 
4C034 AA09 CEOl 

4C055 AA15 BA02 BA05 BA06 BA08 
BA42 BBOl BB02 CAOl OAOl 
DA25 

4C056 AAOl ABOl AC02 AD03 AE03. 

CA03 COOl CDOl 
4C063 AAOl BBOl CC92 DD12 EEIO 
4C065 AA04 AA19 BB09 CC09 DD02 

EE02 HHOl JJOl KKOl LLOl 

PPOl 

4H050 AA03 AB92 WB14 WB21 



